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(54) LIGHT-EMITTING DEVICE AND ILLUMINATION DEVICE USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light-emitting device having high emission intensity by combining an exciting 
source radiating light having 350-415 nm wave length, with a fluorescent material. 

SOLUTION: The light emitting device obtained by combining the exciting source radiating the light having 350-415 nm 
wave length, with the fluorescent material uses the fluorescent material containing a crystal phase having a chemical 
composition of general formula [1]: M1aEubM2cM3dOe [1] (wherein, M1 is a metal element mixture containing Ba, Sr 
and Ca in a proportion of ≥90 mol% as the total; M2 is a metal element mixture containing Mg and Zn in a proportion 
of ≥90 mol% as the total; M3 is a metal element mixture containing Si and Ge in a proportion of ≥90 mol% as the 
total; (a) is a number satisfying the formula: 2.5≤(a)≤3.3; b is a number satisfying the formula: 0.0001 ≤b≤1.0;c 
is a number satisfying the formula: 0.9≤c≤1.1; d is a number satisfying the formula: 1.8≤d≤2.2; and e is a 
number satisfying the formula 7.2≤e≤8.8). 
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'CLAIMS 



[Claim(s)] 

[Claim 1] Luminescence equipment characterized by coming to contain the fluorescent substance which has the crystal 
phase in which said 2nd emitter has the chemical composition of a general formula [1] in the luminescence equipment 
which has the 1st emitter which generates the light of 350 to 415 nm, and the 2nd emitter which generates the light by 
the exposure of the light from the 1 st emitter concerned. 
[Formula 1] M1aEubM2cM3dOe [1] 

The included metallic element is expressed, however, at least a kind of element chosen from the group which M1 
becomes from Ba, Sr, and calcium — the sum total — more than 90mol% — M2 The included metallic element is 
expressed, at least a kind of element chosen from the group which consists of Mg and Zn — the sum total — more 
than 90mol% — M3 The included metallic element is expressed, at least a kind of element chosen from the group which 
consists of Si and germanium — the sum total — more than 90mol% — the number with which a is satisfied of 
2.5<=a<=3.3, the number with which b is satisfied of 0.000 1<=b<= 1.0, the number with which c is satisfied of 
0.9<=c<=1.1, the number with which d is satisfied of 1.8<=d<=2.2, and e are numbers with which are satisfied of 
7.2<=e<=8.8. 

[Claim 2] Luminescence equipment according to claim 1 with which the rate of occupying in M1 of the sum total of Ba, 
Sr, and calcium, the rate of occupying in M2 of the sum total of Mg and Zn, and the rate of occupying in M3 of the sum 
total of Si and germanium are characterized by being more than 95rnol%, respectively. 

[Claim 3] Luminescence equipment according to claim 1 or 2 characterized by for M1 expressing at least one sort 
chosen from Ba, Sr, and calcium, expressing at least one sort as which M2 is chosen from Mg and Zn, and expressing 
at least one sort as which M3 is chosen from Si and germanium. 

[Claim 4] Claim 1 characterized by for M1 expressing at least one sort chosen from Ba and Sr, for M2 expressing Mg, 
and M3 expressing Si thru/or luminescence equipment of any one publication of three. 

[Claim 5] Claim 1 characterized by b being 0.001<=b<=1 thru/or luminescence equipment of any one publication of four. 

[Claim 6] Claim 1 characterized by the mole ratio of Ba to Sr in M1 being 0.05 or more thru/or luminescence equipment 
of any one publication of five. 

[Claim 7] Claim 1 whose 1 st emitter is laser diode or light emitting diode thru/or luminescence equipment of any one 
publication of six. 

[Claim 8] Luminescence equipment according to claim 7 with which the 1st emitter is characterized by being the laser 
diode or light emitting diode using a GaN system compound semiconductor. 

[Claim 9] Luminescence equipment according to claim 8 characterized by the 1st emitter being surface-emitting type 
GaN system laser diode. 

[Claim 10] Luminescence equipment according to claim 9 characterized by the 2nd emitter being the film-like. 

[Claim 11] Claim 1 characterized by making the film surface of the 2nd emitter come to contact the luminescence side 

of the 1st emitter directly thru/or efficient luminescence equipment given in 10. 

[Claim 12] Claim 1 to which the 2nd emitter is characterized by making resin come to distribute the powder of a 
fluorescent substance thru/or luminescence equipment of any one publication of 1 1. 
[Claim 13] The lighting system which has claim 1 thru/or luminescence equipment of 12. 



[Translation done.] 



1 / 1 



2006/10/12 14:31 



JP,2003-306675,A [DETAILED DESCRIPTION] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
• 2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



'DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[6001] 

[Field of the Invention] The 1st emitter to which this invention emits light in the light of a light field from ultraviolet 
radiation by the power source in detail about luminescence equipment, By combining the 2nd emitter which has the 
fluorescent substance with which the parent compound which absorbs the light which is in a light field from the 
ultraviolet radiation, and emits the light of long wavelength contains emission center ion and which carries out a 
wavelength conversion ingredient It is not based on an operating environment, but color rendering properties are good 
and are related with the luminescence equipment which can be made to generate luminescence of high intensity. 
[0002] 

[Description of the Prior Art] The luminescence equipment which carried out color conversion of the luminescent color 
of LED or LD with the fluorescent substance with blue, red, and green color mixture in order to generate various colors 
of white and others with color rendering properties uniform and sufficient is proposed. For example, by JP,49-1221,B, 
the beam of the laser which emits the radiation beam of the wavelength of 300 to 530 nm is made to irradiate a 
phosphor (Y3-x-yCexGdyM5-zGaz012 (for Y to express La and for Y, Lu, or M to express aluminum, aluminum-In, or 
aluminum-Sc.)), and the approach of making this emit light and forming a display is shown. Moreover, the luminescence 
equipment of white luminescence which consists of recent years combining the gallium nitride (GaN) systems LED and 
LD with high luminous efficiency and the fluorescent substance as a wavelength conversion ingredient which attract 
attention as a semi-conductor light emitting device of blue luminescence is proposed as a source of luminescence of 
an image display device or a lighting system taking advantage of the description that power consumption is small and it 
is long lasting. The luminescence equipment characterized by using LED or LD chip of this nitride system 
semi-conductor, and actually using an yttrium aluminum garnet system as a fluorescent substance in JP,1 0-24251 3,A 
is shown. 

[0003] However, despite former, it could not say that the known luminescence equipment which combined the yttrium 
aluminum garnet system fluorescent substance as shown in JP,1 0-24251 3,A as the 2nd emitter was enough as 
luminescence reinforcement to the 1st emitter, such as LED, but the further amelioration was called for as sources of 
luminescence, such as a display, and the back light light source, a signal. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned conventional 
technique that the very high luminescence equipment of luminescence reinforcement should be developed, therefore 
this invention aims at offering obtaining double emitter mold luminescence equipment with very high luminescence 
reinforcement while it is easy to manufacture. 
[0005] 

[Means for Solving the Problem] In the luminescence equipment which has the 1st emitter which generates the light of 
350 to 41 5 nm, and the 2nd emitter which generates the light by the exposure of the light from the 1st emitter 
concerned as a result of inquiring wholeheartedly that this invention person should solve said technical problem When 
the fluorescent substance containing the crystal phase which has the chemical composition of the following 
specification as the 2nd emitter of the above was used, said fluorescent substance received the exposure of the light 
near 350-41 5nm, it found out that said object could be attained as a result of causing luminescence of the light by high 
reinforcement, and this invention was reached. That is, let the luminescence equipment characterized by this invention 
coming to contain the fluorescent substance which has the crystal phase in which said 2nd emitter has the chemical 
composition of a general formula [1] in the luminescence equipment which has the 1st emitter which generates the light 
of 350 to 415 nm, and the 2nd emitter which generates the light by the exposure of the light from the 1st emitter 
concerned be the summary. 
[0006] 

[Formula 2] M1aEubM2cM3dOe [1] 

The included metallic element is expressed, however, at least a kind of element chosen from the group which M1 
becomes from Ba, Sr, and calcium — the sum total — more than 90mol% — M2 The included metallic element is 
expressed, at least a kind of element chosen from the group which consists of Mg and Zn — the sum total — more 
than 90mol% — M3 The included metallic element is expressed, at least a kind of element chosen from the group which 
consists of Si and germanium — the sum total — more than 90mol% — the number with which a is satisfied of 
2.5<=a<=3.3, the number with which b is satisfied of 0.0001<=b<= : 1 .0, the number with which c is satisfied of 
0.9<=c<=1.1, the number with which d is satisfied of 1.8<=d<=2.2, and e are numbers with which are satisfied of 
7.2<=e<=8.8. 

In addition, the crystal phase of Ba3MgSi 208 and Sr3MgSi208 grade itself is known, and it is also known that Ba of 
these and Sr will be permuted by other divalent metal elements, such as Eu2+, and will get. This invention is based on 
having found out generating light with notably high reinforcement rather than other fluorescent substances, if the 
fluorescent substance which has the crystal phase which has the chemical composition of said general formula [1] 
including the chemical composition of Ba3-xEuXMgSi 208 of these or Sr3~XEuXMgSi208 grade receives the exposure 
of the light of 350 to 415 nm from the 1st emitter. The above-mentioned fluorescent substance generated the light of 
high reinforcement more overwhelmingly than Y3aluminum501 2:Ce of BaMgAI10O1 7:Eu of general blue luminescence, 
or yellow luminescence. 
[0007] 
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[Embodiment of the Invention] This invention is luminescence equipment which combined the 2nd emitter which is the 
1st emitter and fluorescent substance which generate the light of 350 to 415 nm, and the 2nd emitter is characterized 
by coming to contain the fluorescent substance which has the crystal phase which has the chemical composition of the 
following general formula [1]. 
[0008] 

[Formula 3] M1aEubM2cM3dOe [1] 

. at least a kind of element chosen from the group which M1 becomes from Ba, Sr, and calcium here — the sum total — 
more than 90mol% — desirable ; — more than 95mol% — the included metallic element is expressed. The thing for which 
all the elements applicable to M1 were chosen from the group which consists of Ba, Sr, and calcium especially and 
which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be obtained. As Ml, it is 
•desirable to contain Ba and/or Sr and it is desirable especially to contain Ba. Moreover, when it contains Ba, as for the 
mole ratio of Ba to Sr from points, such as the ease of carrying out of luminescence wavelength accommodation, and 
luminescence reinforcement, it is desirable to carry out to 0.05 or more preferably, in this case, the amount of Sr — 0 

— you may be (in this case, the above-mentioned mole ratio becomes infinite) — Sr is also made to contain preferably 
and the above-mentioned mole ratio is usually made or less into 100. 

[0009] at least a kind of element chosen from the group which M2 becomes from Mg and Zn in said general formula [1] 

— the sum total — more than 90mol% — desirable — more than 95mol% — the included metallic element is expressed. 
The thing for which all the elements applicable to M2 were chosen from the group which consists of Mg and Zn 
especially and which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be obtained. 
As M2, it is desirable especially to contain Mg. 

[0010] at least a kind of element chosen from the group which M3 becomes from Si and germanium in said general 
formula [1] — the sum total — more than 90mol% — desirable — more than 95mol% — the included metallic element is 
expressed. The thing for which ail the elements applicable to M3 were chosen from the group which consists of Si and 
germanium especially and which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be 
obtained. As M3, it is desirable especially to contain Si. 

[001 1] as the metallic element in M1, M2, and M3 — ten-mol% — an upper limit — desirable — five-mol% — an upper 
limit — metallic elements other than the above can be made to contain during a crystal by making three-mol% into an 
upper limit still more preferably In this case, respectively, although there is especially no constraint in that metallic 
element, if the same valence as Ba, Mg, and Si, i.e., divalent, divalent, and a tetravalent metallic element are made to 
contain, since it will be easy to hold the crystal structure, it is desirable in order. In the semantics which helps 
crystallization of the multiple oxide by the diffusion in a solid-state at the time of baking of Eu2+ which is divalent and 
tetravalent a metallic element and an emission center, little installation of the metallic elements, such as univalent, 
trivalent, pentavalence, or 6 **, may be carried out. If an example is given, a part of Ba2+ in a Ba3MgSi208:Eu 
fluorescent substance or Mg2+ can be permuted holding a charge compensation effect by Li+ and Ga2+ of equimolar. 
[0012] In said general formula [1], a, b, c, d, and e express the mole ratio of the metallic element which corresponds to 
M1 in order, respectively, the mole ratio of an europium atom, the mole ratio of the metallic element applicable to M2, 
the mole ratio of the metallic element applicable to M3, and the mole ratio of an oxygen atom. Although the value of 
a+b, and c, d and e is set in general to 3, 1, 2, and 8 at order, even if some cation deficits and oxygen deficiencies have 
arisen somewhat, it usually has the tolerance which includes the above-mentioned value for the reasons of there being 
no big effect in the fluorescence engine performance. 

[0013] Although a is a number with which are satisfied of 2.5<=a<=3.3, it is 2.9 or more numbers still more preferably, 
and is 3.1 or less number still more preferably 3.2 or less 2.8 or more more preferably 2.7 or more. Although b is a 
number with which are satisfied of 0.000 1<=b<= 1.0, it is 0.003 or more numbers more preferably, and is 0.1 or less 
number especially preferably 0.15 or less still more preferably 0.3 or less more preferably 0.5 or less 0.001 or more 
preferably. There is an inclination for luminescence reinforcement to become [ the content of emission center ion ] 
small under in said range, and, on the other hand, there is an inclination for luminescence reinforcement to decrease 
too, according to the phenomenon in which said excess of the range is also called concentration quenching. Moreover, 
it is desirable to fill 2.7 <=a+b<=3.3 in that a crystal phase with few crystal defects is obtained, and luminescence 
reinforcement becomes high. Although c is a number with which are satisfied of 0.9<=c<=1.1, it is 0.95 or more numbers 
still more preferably, and is 1.05 or less number still more preferably 1.07 or less preferably 0.93 or more. Although d is 
a number with which are satisfied of 1.8<=d<=2.2, it is 1.9 or more numbers still more preferably, and is 2.1 or less 
number still more preferably 2.15 or less preferably 1.85 or more. Although e is a number with which are satisfied of 
7.2<=e<=8.8, it is 7.8 or more numbers most preferably 7.6 or more still more preferably 7.4 or more, and is 8.2 or less 
number most preferably 8.4 or less still more preferably 8.6 or less. 

[0014] The typical crystal structure of the fluorescent substance used by this invention is 20Ba3MgSi8 structure, 
20Sr3MgSi8 structure, or 20calcium3MgSi8 structure. 20calcium3MgSi8 structure is usually called merwinite 
structure. 20Ba3MgSi8 structure and 20Sr3MgSi8 structure are strictly considered to be the similar structure instead 
of merwinite structure. 20Ba3MgSi8 structure and 20Sr3MgSi8 structure are orthorhombic system, and those lattice 
constants are usually a= 5.5A of ********, b= 9.8A, c= 7.6A and a= 5.4A, b= 9.6A, and about c= 7.2A. 20calcium3MgSi8 
structures are monoclinic system and space groups P21/a, and lattice constants are usually a= 13.254A, b= 5.293A, 
and about c= 9.328A. The X diffraction pattern of Ba3MgSi 208, Sr3MgSi 208, and calcium3MgSi 208 is shown in 
drawing 1 , and 2 and 3, respectively (powder X diffraction database). In these crystal structures, since the 
presentation range where each dissolves each other is wide, as for the divalent metal of Ba, Sr, calcium, and others, it 
is considered that structure is near. The crystal phase of the fluorescent substance used by this invention corresponds 
to the thing which made Eu2+ permute as an activator to the matter which usually has 20Ba3MgSi8 structure, 
20Sr3MgSi8 structure, or 20calcium3MgSi8 structure. 

[0015] The fluorescent substance used by this invention is excited by the light of 350 to 415 nm from the 1st emitter, 
and generates the light. The above-mentioned fluorescent substance generates the light of very strong luminescence 
reinforcement by excitation of the light of 350 to 415 nm. The fluorescent substance used by this invention is M1 as 
shown in said general formula [1]. Source, M2 source and M3 In the compound of a source, and a list, the source 
compound of element (Eu) of emission center ion After grinding using dry mills, such as a hammer mill, a roll mill, a ball 
mill, and a jet mill, The dry process pulverized using a dry mill after mixing with mixers, such as a ribbon blender, a V 
type blender, and a Henschel mixer, or mixing, or [ or / grinding and mixing by adding these compounds into media, such 
as water using wet grinding mills, such as a medium stirring type grinder, ] — or After a dry mill grinds these 
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compounds, it can manufacture by heat-treating and calcinating the prepared grinding mixture with the wet method 
which dries the slurry prepared by mixing [ be / it / under / media /, such as water, / adding ] by spray drying etc. 
[001 6] In these grinding mixing methods, it sets to the source compound of an element of emission center ion 
especially. It is desirable to use a liquid medium, since it is necessary to make the whole mix and distribute a little 
compound to homogeneity. A latter wet method is desirable also from the field where uniform mixing is obtained by the 
whole in other source compounds of an element. Moreover, as a heating approach In heat-resistant containers, such as 
m an alumina, crucible made from a quartz, and a tray, 800-1600 degrees C is usually 1000-1400 degrees C in 
temperature preferably. It is made [ heat / independent or / of gases, such as atmospheric air, oxygen, a carbon 
monoxide, a carbon dioxide, nitrogen, hydrogen, and an argon, / for 10 minutes to 24 hours / under a mixed ambient 
atmosphere ]. In addition, washing, desiccation, classification processing, etc. are made after heat-treatment if needed. 
-[0017] In addition, an ambient atmosphere required in order to acquire the ionic state (valence) which the element of 
emission center ion contributes to luminescence as said heating ambient atmosphere is chosen. In divalent Eu in this 
invention etc., the bottom of the neutrality of a carbon monoxide, nitrogen, hydrogen, an argon, etc. or reducing 
atmosphere is desirable, but it is possible if the bottom of oxidizing atmospheres, such as atmospheric air and oxygen, 
also chooses even conditions. In the compound of M1 source, M2 source, and M3 source, and a list here moreover, as a 
source compound of an element of emission center ion In Ml, M2 and M3, and a list, each oxide of the element of 
emission center ion, a hydroxide, A carbonate, a nitrate, a sulfate, an oxalate, carboxylate, a halogenide, etc. are 
mentioned, and it is chosen in consideration of un-generating nature, such as reactivity to the multiple oxide out of 
these and NOx at the time of baking, and SOx, etc. 

[0018] If those source compounds of M1 are illustrated concretely, about said Ba, Sr, and calcium which are made 
desirable to a metallic element M1 as a source compound of Ba BaO, Ba(OH)2.8H20, BaC03, Ba (N03)2 and BaS04, 
Ba(OCO) 2.2H20, Ba (OCOCH3)2 and BaCI2 grade again as a source compound of Sr SrO, SKOH)2.8H20, SrC03 ? Sr 
(N03)2 and SrS04, SKOCO) 2andH20, SKOCOCH3) 2.0.5H2O and SrCI2 grade again as a source compound of calcium 
CaO and calcium (OH)2, CaC03, calcium(N03) 2.4H20, CaS04.2H20, calcium(OCO) 2andH20, calcium(OCOCH3) 
2andH20, and CaCI2 grade are mentioned, respectively. 

[0019] If those source compounds of M2 are illustrated concretely, about said Mg and Zn which are made desirable to a 
metallic element M2 moreover, as a source compound of Mg MgO and Mg (OH)2, MgC03, Mg(OH)2 and 3MgC03.3H20, 
Mg(N03)2.6H20, MgS04, Mg(OCO) 2.2H20, Mg(OCOCH3) 2.4H20, and MgCI2 grade again as a source compound of Zn 
ZnO and Zn (OH)2, ZnC03, Zn (N03)2, Zn (OCO)2, Zn (OCOCH3)2, and ZnCI2 grade are mentioned, respectively. 
[0020] moreover — if those source compounds of M3 are concretely illustrated about said Si and germanium which are 
made desirable to a metallic element M3 — the source compound of Si — carrying out — Si02, H4Si04, and 
Si(OCOCH3) 4 grade — moreover — the source compound of germanium — carrying out — Ge02 and germanium 
(OH)4, germanium (OCOCH3)4, and GeCI4 grade are mentioned, respectively. Furthermore, about said Eu made 
desirable as an element of emission center ion, if the source compound of an element is illustrated concretely, Eu 203, 
Eu2(S04) 3, Eu2(OCO) 6, EuCI2, and EuCI3 grade will be mentioned. 

[0021] In this invention, the 1st emitter which irradiates light at said fluorescent substance generates the light of 350 
to 415 nm wavelength. The emitter which generates the light which has peak wavelength is preferably used for the 
range of 350 to 415 nm wavelength. As an example of the 1st emitter, light emitting diode (LED) or laser diode (LD) can 
be mentioned. Laser diode is desirable at the point which can control especially power consumption. Moreover, the GaN 
systems LED and LD which used the GaN system compound semiconductor are desirable, the GaN systems LED and 
LD are compared with the SiC system LED which emits the light of this field, a radiant power output and external 
quantum efficiency are alike and large, and it is because very bright luminescence is dramatically obtained with low 
power by combining with said fluorescent substance. For example, a GaN system usually has the luminescence 
reinforcement of 100 times or more of a SiC system to a 20mA current load. In the GaN systems LED and LD, what 
has the AIXGaYN luminous layer, the GaN luminous layer, or the InXGaYN luminous layer is desirable. In the GaN 
system LED, since what has an InXGaYN luminous layer in them is dramatically strong as for luminescence 
reinforcement, it is especially desirable, and in the GaN system LD, since luminescence reinforcement has the 
dramatically strong thing of the multiplex quantum well structure of an InXGaYN layer and a GaN layer, it is especially 
desirable. In addition, in the above, the value of X+Y is usually a value of the range of 0.8-1.2. In the GaN system LED, 
when the thing and what has a nothing dopant that doped Zn and Si to these luminous layers adjust a luminescence 
property, it is desirable. As for luminous efficiency, what has the hetero structure which used these luminous layers, p 
layers, n layers, the electrode, and the substrate as the basic component, and made the luminous layer sandwiches in 
the AIXGaYN layer of n mold and p mold, the GaN layer, or the InXGaYN layer is high, it is desirable, and what made 
hetero structure quantum well structure further has still higher luminous efficiency, and, as for the GaN system LED, is 
more desirable. 

[0022] In this invention, since the luminous efficiency of the whole luminescence equipment will be raised, it is 
especially desirable to use the emitter of a surface-emitting type, especially surface-emitting type GaN system laser 
diode as the 1st emitter. The emitter of a surface-emitting type is an emitter which has luminescence strong against 
the membranous direction of a field, and luminescence of the direction of a field can be made stronger than the 
direction of an edge of a luminous layer in surface- emitting type GaN system laser diode by controlling crystal growth, 
such as a luminous layer, and devising a reflecting layer etc. well. Since exposure area can be dramatically enlarged 
with the same quantity of light and exposure effectiveness can be improved when irradiating the light at the fluorescent 
substance of the 2nd emitter, as a result of the luminescence cross section per amount of unit luminescence being able 
to take greatly compared with the type which emits light from the edge of a luminous layer by using the thing of a 
surface-emitting type, stronger luminescence can be obtained from the fluorescent substance which is the 2nd emitter. 

[0023] When using the thing of a surface-emitting type as the 1st emitter, it is desirable to make the 2nd emitter into 
the shape of film. Consequently, since the cross section is large enough, if the 2nd emitter is made into the shape of 
film in the direction of the cross section, since the exposure cross section to the fluorescent substance from the 1 st 
emitter will become large per fluorescent substance unit quantity, the light from the emitter of a surface-emitting type 
can enlarge reinforcement of luminescence from a fluorescent substance more. 

[0024] Moreover, when using the thing of a surface-emitting type as the 1st emitter and using a film-like thing as the 
2nd emitter, it is desirable to consider as ****** which contacts the direct film-like 2nd emitter to the luminescence 
side of the 1st emitter, contact here — the 1st emitter — ** — it says building the condition of having touched 
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exactly without the 2nd emitter's minding air and a gas. Consequently, since quantity of light loss that it is reflected by 
the film surface of the 2nd emitter, and the light from the 1st emitter oozes outside is avoidable, luminous efficiency of 
the whole equipment can be improved. 

[0025] The typical perspective view showing the physical relationship of the 1st emitter and the 2nd emitter in an 
example of the luminescence equipment of this invention is shown in drawins 4 . The film-like 2nd emitter with which 
one in drawing 4 has said fluorescent substance, and 2 express the surface-emitting type GaN system LD as the 1st 
„ emitter, and 3 expresses a substrate. In order to build the condition of having contacted mutually, separate ** is built 
with LD2 and the 2nd emitter 1, respectively, those fields may be contacted with the means of adhesives or others, and 
the 2nd ******** may be made to produce on the luminescence side of LD2 (molding). LD2 and the 2nd emitter 1 can 
be made into the condition of having contacted, these results. 

{0026] Although the light from the 1st emitter and the light from the 2nd emitter are usually suitable in all directions, 
since the part will be reflected when light comes out of resin if the powder of the fluorescent substance of the 2nd 
emitter is distributed in resin, the sense of light can be arranged to some extent. Therefore, since light can be guided to 
some extent to the efficient sense, it is desirable to use what distributed the powder of said fluorescent substance into 
resin as the 2nd emitter. Moreover, if a fluorescent substance is distributed in resin, since a total exposure area to the 
2nd emitter of the light from the 1st emitter will become large, it also has the advantage that luminescence 
reinforcement from the 2nd emitter can be enlarged. In this case, as resin which can be used, although various kinds of 
things, such as an epoxy resin, polyvinyl system resin, polyethylene system resin, a polypropylene regin, and polyester 
system resin, are mentioned, the dispersibility of fluorescent substance powder is an epoxy resin preferably at a good 
point. When distributing the powder of the 2nd emitter in resin, the weight ratio of the whole powder concerned of the 
2nd emitter and resin powder is 10 - 95% usually 30 - 80% still more preferably 20 to 90% preferably. When there are 
too many fluorescent substances, luminous efficiency may fall by condensation of powder, and when too few, luminous 
efficiency may fall shortly for the absorption of light by resin, or dispersion. 

[0027] Come to consist of the luminescence equipment of this invention said fluorescent substance as a wavelength 
conversion ingredient, and a light emitting device which generates the light of 350 to 415 nm, and a fluorescent 
substance absorbs the light of 350 to 415 nm which a light emitting device emits in the first half. It is not based on an 
operating environment, but color rendering properties are good, and are luminescence equipment which can be made to 
generate the light of high intensity, and it is suitable for the light source of lighting systems, such as image display 
devices, such as sources of luminescence, such as the back light light source and a signal, and a color liquid crystal 
display, and field luminescence, etc. 

[0028] When the luminescence equipment of this invention is explained based on a drawing, drawing 5 It is the typical 
sectional view showing one example of the luminescence equipment which has the 1st emitter (350-41 5nm emitter) and 
2nd emitter. 4 — for an inner lead and 7, as for the fluorescent substance content resin section as the 2nd emitter, 
and 9, the 1st emitter (emitter of 350 to 415 nm) and 8 are [ luminescence equipment and 5 / a mounting lead and 6 / 
a conductive wire and 10 ] mould members. 

[0029] As the luminescence equipment which is an example of this invention is shown in drawing 5 , the gestalt of a 
common shell mold in the up cup of nothing and the mounting lead 5 The 1st emitter (350-41 5nm emitter) 7 which 
consists of GaN system light emitting diode etc. Moreover binders, such as an epoxy resin and acrylic resin, are made 
to mix and distribute a fluorescent substance, and it is fixed by slushing in a cup by being covered with the fluorescent 
substance content resin section 8 formed as the 2nd emitter. On the other hand, it has flowed through an emitter 7, 
the mounting lead 5, and the 1st emitter 7 and inner lead 6 with the conductive wire 9, respectively, and these whole is 
covered with the mould member 10 by an epoxy resin etc., and it comes to protect them. [ 1st ] 
[0030] Moreover, the field luminescence lighting system 98 incorporating this light emitting device 1 It is a power 
source, a circuit, etc. for actuation of much luminescence equipments 91 of a light emitting device 91 on the outside to 
the base of the maintenance case 910 of the rectangle which made the inner surface light impermeability nature, such 
as a white smooth side, as shown in drawing 9 (it does not illustrate.). It prepares and arranges and comes to fix to the 
part equivalent to the covering device of the maintenance case 910 the diffusion plates 99, such as an acrylic board 
made into opalescence, for equalization of luminescence. 

[0031] And drive the field luminescence lighting system 98 and the light of 350 to 415 nm is made to emit light by 
impressing an electrical potential difference to the 1st emitter of a light emitting device 91. Said fluorescent substance 
in the fluorescent substance content resin section as the 2nd emitter absorbs a part of the luminescence. Light is 
emitted in the light and, on the other hand, high luminescence of color rendering properties is obtained with color 
mixture with the blue glow which was not absorbed by the fluorescent substance, this light will penetrate the diffusion 
plate 99, outgoing radiation will be carried out to the drawing upper part, and the illumination light of uniform brightness 
will be obtained in the 99th page of the diffusion plate of the maintenance case 910. 
[0032] 

[Example] Hereafter, although an example explains this invention still more concretely, this invention is not limited to 
the following examples, unless the summary is exceeded. In addition, relative intensity shows the magnitude of the 
luminescence reinforcement when setting luminescence reinforcement of the fluorescent substance of the example 1 of 
a comparison to 100. 

As a source compound of example 1M1, as 3; 0.0553 mol of BaCO(s), and a source compound of M2 Basic magnesium 
carbonate (mol of Mg a number 0.0186 mols), 203; 0.00018 mol of Eu(s) as a source compound of an element of 
emission center ion in 2; 0.0372 mol of SiO(s), and a list as a source compound of M3 and with pure water After 
grinding and mixing in the container made from an alumina, and the wet ball mill of a bead and passing a nylon mesh 
after desiccation, the obtained grinding mixture in the crucible made from an alumina It calcinated by heating at 1200 
degrees C for 2 hours under the nitrogen gas stream containing 4% of hydrogen, and the fluorescent substance was 
succeedingly manufactured by performing backwashing by water, desiccation, and classification processing. 
[0033] The X diffraction pattern of fluorescent substance Ba2.98Eu0.02MgSi 208 obtained by drawing 6 is shown. It 
turns out that the peak pattern of drawing 6 is in agreement with it of Ba3MgSi 208 of drawing 1 in crystal structure. 
The emission spectrum when exciting this fluorescent substance to drawing 7 by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode is shown. The wavelength and relative 
intensity of the luminescence peak are shown in a table -1. 

[0034] The outside which used 3; 0.0553 mol of SrCO(s) as a source compound of example 2M1 manufactured the 
fluorescent substance like the example 1. The X diffraction pattern of this fluorescent substance Sr2.98Eu0.02MgSi 
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208 is shown in drawing 8 . It turns out that the peak pattern of drawing 8 is in agreement with it of Sr3MgSi 208 of 
drawing 2 in crystal structure. The wavelength and relative intensity of a luminescence peak when exciting this 
fluorescent substance by 400nm which is the dominant wavelength of the ultraviolet radiation field of GaN system light 
emitting diode are shown in a table -1. 

[0035] The outside which used 3; 0.0442 mol of BaCO(s), 3; 0.0084 mol of CaCO(s), and 3; 0.0028 mol of MnCO(s) as a 
source compound of example 3M1 manufactured the fluorescent substance like the example 1. The wavelength and 
. relative intensity of a luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 
[0036] The outside which used basic zinc carbonate (mol of Zn a number 0.0186 mols) as a source compound of 
example 4M2 manufactured the fluorescent substance like the example 1. The wavelength and relative intensity of a 
luminescence peak when exciting this fluorescent substance by 400nm which is the dominant wavelength of the 
ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 

[0037] The fluorescent substance was manufactured like the example 1 except having changed the number of mols of 
Eu 203 which is the source compound of an element of example 5 emission-center ion with 0.000074 mols, and having 
changed the number of mols of BaC03 with 0.0556 mols as a source compound of M1. The wavelength and relative 
intensity of a luminescence peak when exciting this fluorescent substance by 400nm which is the dominant wavelength 
of the ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 

[0038] The fluorescent substance was manufactured like the example 1 except having changed example 6 burning 
temperature with 1 300 degrees C. The wavelength and relative intensity of a luminescence peak when exciting this 
fluorescent substance by 400nm which is the dominant wavelength of the ultraviolet radiation field of GaN system light 
emitting diode were shown in a table -1. 

[0039] Fluorescent substance Ba2.95Eu0.05MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 7BaC03 into 0.0549 mols, and having changed the loadings of Eu 203 into 0.00047 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 438nm, and relative intensity was 
299. 

[0040] Fluorescent substance Ba2.9Eu0.1MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 8BaC03 into 0.0539 mols, and having changed the loadings of Eu 203 into 0.00093 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440nm, and relative intensity was 
320. 

[0041] Fluorescent substance Ba2.85Eu0.15MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 9BaC03 into 0.0530 mols, and having changed the loadings of Eu 203 into 0.00140 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440, and relative intensity was 261. 
[0042] Fluorescent substance Ba2.8Eu0.2MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 10BaCO3 into 0.0521 mols, and having changed the loadings of Eu 203 into 0.00186 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440, and relative intensity was 199. 
[0043] Fluorescent substance Ba2.7Eu0.3MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 1 1BaC03 into 0.0502 mols, and having changed the loadings of Eu 203 into 0.00279 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 441, and relative intensity was 1 13. 
[0044] 3; 0.0103 mol of example of comparison 1BaCO(s), basic magnesium carbonate (mol of Mg a number 0.0103 
mols), 203; 0.00057 mol of Eu(s) as a source compound of an element of emission center ion in 203; 0.0570 mol of 
gamma-aluminum, and a list and with pure water After grinding and mixing in the container made from an alumina, and 
the wet ball mill of a bead and passing a nylon mesh after desiccation, the obtained grinding mixture in the crucible 
made from an alumina It calcinated by heating at 1500 degrees C for 2 hours under the nitrogen gas stream containing 
4% of hydrogen, and the fluorescent substance (Ba0.9</SUB> EuO.IMgAI 10O17) of blue luminescence was 
succeedingly manufactured by performing backwashing by water, desiccation, and classification processing. The 
emission spectrum when exciting this fluorescent substance by 400nm which is the dominant wavelength of the 
ultraviolet radiation field of GaN system light emitting diode was shown in drawing 7 , and the engine performance of 
the blue luminescence fluorescent substance of an example 1 and the example 1 of a comparison was compared with it. 
The wavelength and relative intensity of the luminescence peak were shown in a table -1. A certain thing understands 
the luminescence reinforcement of the fluorescent substance of the example 1 by 400nm excitation also 2.8 times of 
that of the fluorescent substance of the example 1 of a comparison. 

[0045] 2; 0.00048 mol of CeO(s) as a source compound of an element of emission center ion in 2Y203; 0.0238 mols of 
examples of a comparison, 203; 0.0400 mol of gamma-aluminum, and a list with pure water After grinding and mixing in 
the container made from an alumina, and the wet ball mill of a bead and passing a nylon mesh after desiccation, the 
obtained grinding mixture in the crucible made from an alumina It calcinated by heating at 1 500 degrees C for 2 hours 
under the nitrogen gas stream containing 4% of hydrogen, and the fluorescent substance (Y2.98Ce0.03aluminum 5012) 
of yellow luminescence was succeedingly manufactured by performing backwashing by water, desiccation, and 
classification processing. The wavelength and relative intensity of the luminescence peak were shown in a table -1. A 
certain thing understands the luminescence reinforcement of the fluorescent substance of the example 1 by 400nm 
excitation also 250 times of that of the fluorescent substance of the example 2 of a comparison. 
[0046] 
[A table 1] 
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[0047] 

[Effect of the Invention] According to this invention, the high luminescence equipment of luminescence reinforcement 
can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
.2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] The 1st emitter to which this invention emits light in the light of a light field from ultraviolet 
radiation by the power source in detail about luminescence equipment, By combining the 2nd emitter which has the 
fluorescent substance with which the parent compound which absorbs the light which is in a light field from the 
ultraviolet radiation, and emits the light of long wavelength contains emission center ion and which carries out a 
wavelength conversion ingredient It is not based on an operating environment, but color rendering properties are good 
and are related with the luminescence equipment which can be made to generate luminescence of high intensity. 
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PRIOR ART 



[Description of the Prior Art] The luminescence equipment which carried out color conversion of the luminescent color 
of LED or LD with the fluorescent substance with blue, red, and green color mixture in order to generate various colors 
of white and others with color rendering properties uniform and sufficient is proposed. For example, by JP,49-1221,B, 
the beam of the laser which emits the radiation beam of the wavelength of 300 to 530 nm is made to irradiate a 
phosphor (Y3-x-yCexGdyM5~zGaz012 (for Y to express La and for Y, Lu, or M to express aluminum, aluminum-In, or 
aluminum-Sc.)), and the approach of making this emit light and forming a display is shown. Moreover, the luminescence 
equipment of white luminescence which consists of recent years combining the gallium nitride (GaN) systems LED and 
LD with high luminous efficiency and the fluorescent substance as a wavelength conversion ingredient which attract 
attention as a semi-conductor light emitting device of blue luminescence is proposed as a source of luminescence of 
an image display device or a lighting system taking advantage of the description that power consumption is small and it 
is long lasting. The luminescence equipment characterized by using LED or LD chip of this nitride system 
semi-conductor, and actually using an yttrium aluminum garnet system as a fluorescent substance in JP, 10-2425 13, A 
is shown. 

[0003] However, despite former, it could not say that the known luminescence equipment which combined the yttrium 
aluminum garnet system fluorescent substance as shown in JP, 10-2425 13, A as the 2nd emitter was enough as 
luminescence reinforcement to the 1st emitter, such as LED, but the further amelioration was called for as sources of 
luminescence, such as a display, and the back light light source, a signal. 
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-EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, the high luminescence equipment of luminescence reinforcement 
can be offered. 
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•TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention is made in view of the above-mentioned conventional 
technique that the very high luminescence equipment of luminescence reinforcement should be developed, therefore 
this invention aims at offering obtaining double emitter mold luminescence equipment with very high luminescence 
reinforcement while it is easy to manufacture. 
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MEANS 

[Means for Solving the Problem] In the luminescence equipment which has the 1st emitter which generates the light of 
350 to 415 nm, and the 2nd emitter which generates the light by the exposure of the light from the 1st emitter 
concerned as a result of inquiring wholeheartedly that this invention person should solve said technical problem When 
the fluorescent substance containing the crystal phase which has the chemical composition of the following 
specification as the 2nd emitter of the above was used, said fluorescent substance received the exposure of the light 
near 350-41 5nm, it found out that said object could be attained as a result of causing luminescence of the light by high 
reinforcement, and this invention was reached. That is, let the luminescence equipment characterized by this invention 
coming to contain the fluorescent substance which has the crystal phase in which said 2nd emitter has the chemical 
composition of a general formula [1] in the luminescence equipment which has the 1st emitter which generates the light 
of 350 to 415 nm, and the 2nd emitter which generates the light by the exposure of the light from the 1st emitter 
concerned be the summary. 
[0006] 

[Formula 2] M1aEubM2cM3dOe [1] 

The included metallic element is expressed, however, at least a kind of element chosen from the group which M1 
becomes from Ba, Sr, and calcium — the sum total — more than 90mol% — M2 The included metallic element is 
expressed, at least a kind of element chosen from the group which consists of Mg and Zn — the sum total — more 
than 90mol% — M3 The included metallic element is expressed, at least a kind of element chosen from the group which 
consists of Si and germanium — the sum total — more than 90mol% — the number with which a is satisfied of 
2.5<=a<=3.3, the number with which b is satisfied of 0.000 1<=b<= 1.0, the number with which c is satisfied of 
0.9<=c<=1.1, the number with which d is satisfied of 1.8<=d<=2.2, and e are numbers with which are satisfied of 
7.2<=e<=8.8. 

In addition, the crystal phase of Ba3MgSi 208 and Sr3MgSi208 grade itself is known, and it is also known that Ba of 
these and Sr will be permuted by other divalent metal elements, such as Eu2+ and will get. This invention is based on 
having found out generating light with notably high reinforcement rather than other fluorescent substances, if the 
fluorescent substance which has the crystal phase which has the chemical composition of said general formula [1] 
including the chemical composition of Ba3-xEuXMgSi 208 of these or Sr3-XEuXMgSi208 grade receives the exposure 
of the light of 350 to 415 nm from the 1st emitter. The above-mentioned fluorescent substance generated the light of 
high reinforcement more overwhelmingly than Y3aluminum501 2:Ce of BaMgAM 0O1 7:Eu of general blue luminescence, 
or yellow luminescence. 
[0007] 

[Embodiment of the Invention] This invention is luminescence equipment which combined the 2nd emitter which is the 
1st emitter and fluorescent substance which generate the light of 350 to 415 nm, and the 2nd emitter is characterized 
by coming to contain the fluorescent substance which has the crystal phase which has the chemical composition of the 
following general formula [1]. 
[0008] 

[Formula 3] M1aEubM2cM3dOe [1] 

at least a kind of element chosen from the group which M1 becomes from Ba, Sr, and calcium here — the sum total — 
more than 90mol% — desirable — more than 95mol% — the included metallic element is expressed. The thing for which 
all the elements applicable to M1 were chosen from the group which consists of Ba, Sr, and calcium especially and 
which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be obtained. As M1, it is 
desirable to contain Ba and/or Sr and it is desirable especially to contain Ba. Moreover, when it contains Ba, as for the 
mole ratio of Ba to Sr from points, such as the ease of carrying out of luminescence wavelength accommodation, and 
luminescence reinforcement, it is desirable to carry out to 0.05 or more preferably, in this case, the amount of Sr — 0 

— you may be (in this case, the above-mentioned mole ratio becomes infinite) — Sr is also made to contain preferably 
and the above-mentioned mole ratio is usually made or less into 100. 

[0009] at least a kind of element chosen from the group which M2 becomes from Mg and Zn in said general formula [1] 

— the sum total — more than 90mol% — desirable — more than 95mol% — the included metallic element is expressed. 
The thing for which all the elements applicable to M2 were chosen from the group which consists of Mg and Zn 
especially and which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be obtained. 
As M2, it is desirable especially to contain Mg. 

[0010] at least a kind of element chosen from the group which M3 becomes from Si and germanium in said general 
formula [1] — the sum total — more than 90mol% — desirable — more than 95mol% — the included metallic element is 
expressed. The thing for which all the elements applicable to M3 were chosen from the group which consists of Si and 
germanium especially and which is a kind at least is desirable. Consequently, bigger luminescence reinforcement can be 
obtained. As M3, it is desirable especially to contain Si. 

[001 1] as the metallic element in M1, M2, and M3 — ten-mol% — an upper limit — desirable — five~mol% — an upper 
limit — metallic elements other than the above can be made to contain during a crystal by making three-mol% into an 
upper limit still more preferably In this case, respectively, although there is especially no constraint in that metallic 
element, if the same valence as Ba, Mg, and Si, i.e., divalent, divalent, and a tetravalent metallic element are made to 
contain, since it will be easy to hold the crystal structure, it is desirable in order. In the semantics which helps 
crystallization of the multiple oxide by the diffusion in a solid-state at the time of baking of Eu2+ which is divalent and 
tetravalent a metallic element and an emission center, little installation of the metallic elements, such as univalent, 
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trivalent, pentavalence, or 6 **, may be carried out. If an example is given, a part of Ba2+ in a Ba3MgSi208:Eu 
fluorescent substance or Mg2+ can be permuted holding a charge compensation effect by Li+ and Ga2+ of equimolar. 
[0012] In said general formula [1], a, b, c, d, and e express the mole ratio of the metallic element which corresponds to 
M1 in order, respectively, the mole ratio of an europium atom, the mole ratio of the metallic element applicable to M2, 
the mole ratio of the metallic element applicable to M3, and the mole ratio of an oxygen atom. Although the value of 
a+b, and c, d and e is set in general to 3, 1, 2, and 8 at order, even if some cation deficits and oxygen deficiencies have 
.arisen somewhat, it usually has the tolerance which includes the above-mentioned value for the reasons of there being 
no big effect in the fluorescence engine performance. 

[0013] Although a is a number with which are satisfied of 2.5<=a<=3.3, it is 2.9 or more numbers still more preferably, 
and is 3.1 or less number still more preferably 3.2 or less 2.8 or more more preferably 2.7 or more. Although b is a 
number with which are satisfied of 0.0001 b<C— 1.0, it is 0.003 or more numbers more preferably, and is 0.1 or less 
number especially preferably 0.15 or less still more preferably 0.3 or less more preferably 0.5 or less 0.001 or more 
preferably. There is an inclination for luminescence reinforcement to become [ the content of emission center ion ] 
small under in said range, and, on the other hand, there is an inclination for luminescence reinforcement to decrease 
too, according to the phenomenon in which said excess of the range is also called concentration quenching. Moreover, 
it is desirable to fill 2.7 <=a+b<=3.3 in that a crystal phase with few crystal defects is obtained, and luminescence 
reinforcement becomes high. Although c is a number with which are satisfied of 0.9<=c<=1.1, it is 0.95 or more numbers 
still more preferably, and is 1.05 or less number still more preferably 1.07 or less preferably 0.93 or more. Although d is 
a number with which are satisfied of 1.8<=d<=2.2, it is 1.9 or more numbers still more preferably, and is 2.1 or less 
number still more preferably 2.15 or less preferably 1.85 or more. Although e is a number with which are satisfied of 
7.2<=e<=8.8, it is 7.8 or more numbers most preferably 7.6 or more still more preferably 7.4 or more, and is 8.2 or less 
number most preferably 8.4 or less still more preferably 8.6 or less. 

[0014] The typical crystal structure of the fluorescent substance used by this invention is 20Ba3MgSi8 structure, 
20Sr3MgSi8 structure, or 20calcium3MgSi8 structure. 20calcium3MgSi8 structure is usually called merwinite 
structure. 20Ba3MgSi8 structure and 20Sr3MgSi8 structure are strictly considered to be the similar structure instead 
of merwinite structure. 20Ba3MgSi8 structure and 20Sr3MgSi8 structure are orthorhombic system, and those lattice 
constants are usually a= 5.5A of b= 9.8A, c= 7.6A and a= 5.4A, b= 9.6A, and about c= 7.2A. 20calcium3MgSi8 

structures are monoclinic system and space groups P21/a, and lattice constants are usually a= 13.254A, b= 5.293A, 
and about c= 9.328A. The X diffraction pattern of Ba3MgSi 208, Sr3MgSi 208, and calcium3MgSi 208 is shown in 
drawing 1 , and 2 and 3, respectively (powder X diffraction database). In these crystal structures, since the 
presentation range where each dissolves each other is wide, as for the divalent metal of Ba, Sr, calcium, and others, it 
is considered that structure is near. The crystal phase of the fluorescent substance used by this invention corresponds 
to the thing which made Eu2+ permute as an activator to the matter which usually has 20Ba3MgSi8 structure, 
20Sr3MgSi8 structure, or 20calcium3MgSi8 structure. 

[0015] The fluorescent substance used by this invention is excited by the light of 350 to 415 nm from the 1st emitter, 
and generates the light. The above-mentioned fluorescent substance generates the light of very strong luminescence 
reinforcement by excitation of the light of 350 to 415 nm. The fluorescent substance used by this invention is M1 as 
shown in said general formula [1]. Source, M2 source and M3 In the compound of a source, and a list, the source 
compound of element (Eu) of emission center ion After grinding using dry mills, such as a hammer mill, a roll mill, a ball 
mill, and a jet mill, The dry process pulverized using a dry mill after mixing with mixers, such as a ribbon blender, a V 
type blender, and a Henschel mixer, or mixing, or [ or / grinding and mixing by adding these compounds into media, such 
as water using wet grinding mills, such as a medium stirring type grinder, ] — or After a dry mill grinds these 
compounds, it can manufacture by heat-treating and calcinating the prepared grinding mixture with the wet method 
which dries the slurry prepared by mixing [ be / it / under / media /, such as water, / adding ] by spray drying etc. 
[0016] In these grinding mixing methods, it sets to the source compound of an element of emission center ion 
especially. It is desirable to use a liquid medium, since it is necessary to make the whole mix and distribute a little 
compound to homogeneity. A latter wet method is desirable also from the field where uniform mixing is obtained by the 
whole in other source compounds of an element. Moreover, as a heating approach In heat-resistant containers, such as 
an alumina, crucible made from a quartz, and a tray, 800-1600 degrees C is usually 1000-1400 degrees C in 
temperature preferably. It is made [ heat / independent or / of gases, such as atmospheric air, oxygen, a carbon 
monoxide, a carbon dioxide, nitrogen, hydrogen, and an argon, / for 10 minutes to 24 hours / under a mixed ambient 
atmosphere ]. In addition, washing, desiccation, classification processing, etc. are made after heat-treatment if needed. 
[0017] In addition, an ambient atmosphere required in order to acquire the ionic state (valence) which the element of 
emission center ion contributes to luminescence as said heating ambient atmosphere is chosen. In divalent Eu in this 
invention etc., the bottom of the neutrality of a carbon monoxide, nitrogen, hydrogen, an argon, etc. or reducing 
atmosphere is desirable, but it is possible if the bottom of oxidizing atmospheres, such as atmospheric air and oxygen, 
also chooses even conditions. In the compound of M1 source, M2 source, and M3 source, and a list here moreover, as a 
source compound of an element of emission center ion In Ml, M2 and M3, and a list, each oxide of the element of 
emission center ion, a hydroxide, A carbonate, a nitrate, a sulfate, an oxalate, carboxylate, a halogenide, etc. are 
mentioned, and it is chosen in consideration of un-generating nature, such as reactivity to the multiple oxide out of 
these and NOx at the time of baking, and SOx, etc. 

[0018] If those source compounds of M1 are illustrated concretely, about said Ba, Sr, and calcium which are made 
desirable to a metallic element M1 as a source compound of Ba BaO, Ba(OH)2.8H20, BaC03, Ba (N03)2 and BaS04, 
Ba(OCO) 2.2H20, Ba (OCOCH3)2 and BaCI2 grade again as a source compound of Sr SrO, Sr(OH)2.8H20, SrC03, Sr 
(N03)2 and SrS04, SKOCO) 2andH20, SKOCOCH3) 2.0.5H2O and SrCI2 grade again as a source compound of calcium 
CaO and calcium (OH)2, CaC03, calcium(N03) 2.4H20, CaS04.2H20, calcium(OCO) 2andH20, calcium(OCOCH3) 
2andH20, and CaCI2 grade are mentioned, respectively. 

[0019] If those source compounds of M2 are illustrated concretely, about said Mg and Zn which are made desirable to a 
metallic element M2 moreover, as a source compound of Mg MgO and Mg (0H)2, MgC03, Mg(OH)2 and 3MgC03 3H20 
Mg(N03)2.6H20, MgS04, Mg(OCO) 2.2H20, Mg(OCOCH3) 2.4H20, and MgCI2 grade again as a source compound of Zn 
ZnO and Zn (OH)2, ZnC03, Zn (N03)2, Zn (OCO)2, Zn (OCOCH3)2, and ZnCI2 grade are mentioned, respectively. 
[0020] moreover — if those source compounds of M3 are concretely illustrated about said Si and germanium which are 
made desirable to a metallic element M3 — the source compound of Si — carrying out — Si02, H4Si04, and 
Si(OCOCH3) 4 grade — moreover — the source compound of germanium — carrying out — Ge02 and germanium 
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(0H)4, germanium (OCOCH3)4, and GeCI4 grade are mentioned, respectively. Furthermore, about said Eu made 
desirable as an element of emission center ion, if the source compound of an element is illustrated concretely, Eu 203 
Eu2(S04) 3, Eu2(0C0) 6, EuCI2, and EuCI3 grade will be mentioned. 

[0021] In this invention, the 1st emitter which irradiates light at said fluorescent substance generates the light of 350 
to 415 nm wavelength. The emitter which generates the light which has peak wavelength is preferably used for the 
range of 350 to 415 nm wavelength. As an example of the 1st emitter, light emitting diode (LED) or laser diode (LD) can 
.be mentioned. Laser diode is desirable at the point which can control especially power consumption. Moreover, the GaN 
systems LED and LD which used the GaN system compound semiconductor are desirable, the GaN systems LED and 
LD are compared with the SiC system LED which emits the light of this field, a radiant power output and external 
quantum efficiency are alike and large, and it is because very bright luminescence is dramatically obtained with low 
power by combining with said fluorescent substance. For example, a GaN system usually has the luminescence 
reinforcement of 100 times or more of a SiC system to a 20mA current load. In the GaN systems LED and LD, what 
has the AIXGaYN luminous layer, the GaN luminous layer, or the InXGaYN luminous layer is desirable. In the GaN 
system LED, since what has an InXGaYN luminous layer in them is dramatically strong as for luminescence 
reinforcement, it is especially desirable, and in the GaN system LD, since luminescence reinforcement has the 
dramatically strong thing of the multiplex quantum well structure of an InXGaYN layer and a GaN layer, it is especially 
desirable. In addition, in the above, the value of X+Y is usually a value of the range of 0.8-1.2. In the GaN system LED, 
when the thing and what has a nothing dopant that doped Zn and Si to these luminous layers adjust a luminescence 
property, it is desirable. As for luminous efficiency, what has the hetero structure which used these luminous layers, p 
layers, n layers, the electrode, and the substrate as the basic component, and made the luminous layer sandwiches in 
the AIXGaYN layer of n mold and p mold, the GaN layer, or the InXGaYN layer is high, it is desirable, and what made 
hetero structure quantum well structure further has still higher luminous efficiency, and, as for the GaN system LED, is 
more desirable. 

[0022] In this invention, since the luminous efficiency of the whole luminescence equipment will be raised, it is 
especially desirable to use the emitter of a surface-emitting type, especially surface-emitting type GaN system laser 
diode as the 1st emitter. The emitter of a surface-emitting type is an emitter which has luminescence strong against 
the membranous direction of a field, and luminescence of the direction of a field can be made stronger than the 
direction of an edge of a luminous layer in surface-emitting type GaN system laser diode by controlling crystal growth, 
such as a luminous layer, and devising a reflecting layer etc. well. Since exposure area can be dramatically enlarged 
with the same quantity of light and exposure effectiveness can be improved when irradiating the light at the fluorescent 
substance of the 2nd emitter, as a result of the luminescence cross section per amount of unit luminescence being able 
to take greatly compared with the type which emits light from the edge of a luminous layer by using the thing of a 
surface-emitting type, stronger luminescence can be obtained from the fluorescent substance which is the 2nd emitter. 

[0023] When using the thing of a surface-emitting type as the 1st emitter, it is desirable to make the 2nd emitter into 
the shape of film. Consequently, since the cross section is large enough, if the 2nd emitter is made into the shape of 
film in the direction of the cross section, since the exposure cross section to the fluorescent substance from the 1st 
emitter will become large per fluorescent substance unit quantity, the light from the emitter of a surface-emitting type 
can enlarge reinforcement of luminescence from a fluorescent substance more. 

[0024] Moreover, when using the thing of a surface-emitting type as the 1st emitter and using a film-like thing as the 
2nd emitter, it is desirable to consider as ****** which contacts the direct film-like 2nd emitter to the luminescence 
side of the 1 st emitter, contact here — the 1 st emitter — ** — it says building the condition of having touched 
exactly without the 2nd emitter's minding air and a gas. Consequently, since quantity of light loss that it is reflected by 
the film surface of the 2nd emitter, and the light from the 1st emitter oozes outside is avoidable, luminous efficiency of 
the whole equipment can be improved. 

[0025] The typical perspective view showing the physical relationship of the 1st emitter and the 2nd emitter in an 
example of the luminescence equipment of this invention is shown in drawing 4 . The film-like 2nd emitter with which 
one in drawing 4 has said fluorescent substance, and 2 express the surface-emitting type GaN system LD as the 1st 
emitter, and 3 expresses a substrate. In order to build the condition of having contacted mutually, separate ** is built 
with LD2 and the 2nd emitter 1, respectively, those fields may be contacted with the means of adhesives or others, and 
the 2nd ******** may be made to produce on the luminescence side of LD2 (molding). LD2 and the 2nd emitter 1 can 
be made into the condition of having contacted, these results. 

[0026] Although the light from the 1 st emitter and the light from the 2nd emitter are usually suitable in ail directions, 
since the part will be reflected when light comes out of resin if the powder of the fluorescent substance of the 2nd 
emitter is distributed in resin, the sense of light can be arranged to some extent. Therefore, since light can be guided to 
some extent to the efficient sense, it is desirable to use what distributed the powder of said fluorescent substance into 
resin as the 2nd emitter. Moreover, if a fluorescent substance is distributed in resin, since a total exposure area to the 
2nd emitter of the light from the 1st emitter will become large, it also has the advantage that luminescence 
reinforcement from the 2nd emitter can be enlarged. In this case, as resin which can be used, although various kinds of 
things, such as an epoxy resin, polyvinyl system resin, polyethylene system resin, a polypropylene regin, and polyester 
system resin, are mentioned, the dispersibility of fluorescent substance powder is an epoxy resin preferably at a good 
point. When distributing the powder of the 2nd emitter in resin, the weight ratio of the whole powder concerned of the 
2nd emitter and resin powder is 10 - 95% usually 30 - 80% still more preferably 20 to 90% preferably. When there are 
too many fluorescent substances, luminous efficiency may fall by condensation of powder, and when too few, luminous 
efficiency may fall shortly for the absorption of light by resin, or dispersion. 

[0027] Come to consist of the luminescence equipment of this invention said fluorescent substance as a wavelength 
conversion ingredient, and a light emitting device which generates the light of 350 to 415 nm, and a fluorescent 
substance absorbs the light of 350 to 415 nm which a light emitting device emits in the first half. It is not based on an 
operating environment, but color rendering properties are good, and are luminescence equipment which can be made to 
generate the light of high intensity, and it is suitable for the light source of lighting systems, such as image display 
devices, such as sources of luminescence, such as the back light light source and a signal, and a color liquid crystal 
display, and field luminescence, etc. 

[0028] When the luminescence equipment of this invention is explained based on a drawing, drawing 5 It is the typical 
sectional view showing one example of the luminescence equipment which has the 1st emitter (350-4 15nm emitter) and 
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2nd emitter. 4 — for an inner lead and 7, as for the fluorescent substance content resin section as the 2nd emitter, 
and 9, the 1st emitter (emitter of 350 to 415 nm) and 8 are [ luminescence equipment and 5 / a mounting lead and 6 / 
a conductive wire and 1 0 ] mould members. 

[0029] As the luminescence equipment which is an example of this invention is shown in drawing 5 , the gestalt of a 
common shell mold in the up cup of nothing and the mounting lead 5 The 1st emitter (350-41 5nm emitter) 7 which 
consists of GaN system light emitting diode etc. Moreover binders, such as an epoxy resin and acrylic resin, are made 
^to mix and distribute a fluorescent substance, and it is fixed by slushing in a cup by being covered with the fluorescent 
substance content resin section 8 formed as the 2nd emitter. On the other hand, it has flowed through an emitter 7, 
the mounting lead 5, and the 1 st emitter 7 and inner lead 6 with the conductive wire 9, respectively, and these whole is 
covered with the mould member 10 by an epoxy resin etc., and it comes to protect them. [ 1st ] 
{0030] Moreover, the field luminescence lighting system 98 incorporating this light emitting device 1 It is a power 
source, a circuit, etc. for actuation of much luminescence equipments 91 of a light emitting device 91 on the outside to 
the base of the maintenance case 910 of the rectangle which made the inner surface light impermeability nature, such 
as a white smooth side, as shown in drawing 9 (it does not illustrate.). It prepares and arranges and comes to fix to the 
part equivalent to the covering device of the maintenance case 910 the diffusion plates 99, such as an acrylic board 
made into opalescence, for equalization of luminescence. 

[0031] And drive the field luminescence lighting system 98 and the light of 350 to 415 nm is made to emit light by 
impressing an electrical potential difference to the 1st emitter of a light emitting device 91. Said fluorescent substance 
in the fluorescent substance content resin section as the 2nd emitter absorbs a part of the luminescence. Light is 
emitted in the light and, on the other hand, high luminescence of color rendering properties is obtained with color 
mixture with the blue glow which was not absorbed by the fluorescent substance, this light will penetrate the diffusion 
plate 99, outgoing radiation will be carried out to the drawing upper part, and the illumination light of uniform brightness 
will be obtained in the 99th page of the diffusion plate of the maintenance case 910. 
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EXAMPLE 



[Example] Hereafter, although an example explains this invention still more concretely, this invention is not limited to 
the following examples, unless the summary is exceeded. In addition, relative intensity shows the magnitude of the 
luminescence reinforcement when setting luminescence reinforcement of the fluorescent substance of the example 1 of 
a comparison to 100. 

As a source compound of example 1M1, as 3; 0.0553 mol of BaCO(s), and a source compound of M2 Basic magnesium 
carbonate (mol of Mg a number 0.0186 mols), 203; 0.00018 mol of Eu(s) as a source compound of an element of 
emission center ion in 2; 0.0372 mol of SiO(s), and a list as a source compound of M3 and with pure water After 
grinding and mixing in the container made from an alumina, and the wet ball mill of a bead and passing a nylon mesh 
after desiccation, the obtained grinding mixture in the crucible made from an alumina It calcinated by heating at 1200 
degrees C for 2 hours under the nitrogen gas stream containing 4% of hydrogen, and the fluorescent substance was 
succeedingly manufactured by performing backwashing by water, desiccation, and classification processing. 
[0033] The X diffraction pattern of fluorescent substance Ba2.98Eu0.02MgSi 208 obtained by drawing 6 is shown. It 
turns out that the peak pattern of drawing 6 is in agreement with it of Ba3MgSi 208 of drawing 1 in crystal structure. 
The emission spectrum when exciting this fluorescent substance to drawing 7 by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode is shown. The wavelength and relative 
intensity of the luminescence peak are shown in a table -1. 

[0034] The outside which used 3; 0.0553 mol of SrCO(s) as a source compound of example 2M1 manufactured the 
fluorescent substance like the example 1. The X diffraction pattern of this fluorescent substance Sr2.98Eu0.02MgSi 
208 is shown in drawing 8 . It turns out that the peak pattern of drawing 8 is in agreement with it of Sr3MgSi 208 of 
drawing 2 in crystal structure. The wavelength and relative intensity of a luminescence peak when exciting this 
fluorescent substance by 400nm which is the dominant wavelength of the ultraviolet radiation field of GaN system light 
emitting diode are shown in a table -1. 

[0035] The outside which used 3; 0.0442 mol of BaCO(s), 3; 0.0084 mol of CaCO(s), and 3; 0.0028 mol of MnCO(s) as a 
source compound of example 3M1 manufactured the fluorescent substance like the example 1. The wavelength and 
relative intensity of a luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 
[0036] The outside which used basic zinc carbonate (mol of Zn a number 0.0186 mols) as a source compound of 
example 4M2 manufactured the fluorescent substance like the example 1. The wavelength and relative intensity of a 
luminescence peak when exciting this fluorescent substance by 400nm which is the dominant wavelength of the 
ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 

[0037] The fluorescent substance was manufactured like the example 1 except having changed the number of mols of 
Eu 203 which is the source compound of an element of example 5 emission-center ion with 0.000074 mols, and having 
changed the number of mols of BaC03 with 0.0556 mols as a source compound of M1. The wavelength and relative 
intensity of a luminescence peak when exciting this fluorescent substance by 400nm which is the dominant wavelength 
of the ultraviolet radiation field of GaN system light emitting diode are shown in a table -1. 

[0038] The fluorescent substance was manufactured like the example 1 except having changed example 6 burning 
temperature with 1300 degrees C. The wavelength and relative intensity of a luminescence peak when exciting this 
fluorescent substance by 400nm which is the dominant wavelength of the ultraviolet radiation field of GaN system light 
emitting diode were shown in a table -1. 

[0039] Fluorescent substance Ba2.95Eu0.05MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 7BaC03 into 0.0549 mols, and having changed the loadings of Eu 203 into 0.00047 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 438nm, and relative intensity was 
299. 

[0040] Fluorescent substance Ba2.9Eu0.1 MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 8BaC03 into 0.0539 mols, and having changed the loadings of Eu 203 into 0.00093 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440nm, and relative intensity was 
320. 

[0041] Fluorescent substance Ba2.85Eu0.15MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 9BaC03 into 0.0530 mols, and having changed the loadings of Eu 203 into 0.00140 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440, and relative intensity was 261. 
[0042] Fluorescent substance Ba2.8Eu0.2MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 10BaCO3 into 0.0521 mols, and having changed the loadings of Eu 203 into 0.00186 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 440, and relative intensity was 199. 
[0043] Fluorescent substance Ba2.7Eu0.3MgSi 208 was manufactured like the example 1 except having changed the 
loadings of example 11BaC03 into 0.0502 mols, and having changed the loadings of Eu 203 into 0.00279 mols. The 
wavelength of the luminescence peak when exciting this fluorescent substance by 400nm which is the dominant 
wavelength of the ultraviolet radiation field of GaN system light emitting diode was 441, and relative intensity was 1 13. 
[0044] 3; 0.0103 mol of example of comparison IBaCO(s), basic magnesium carbonate (mol of Mg a number 0.0103 
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mols), 203; 0.00057 mol of Eu(s) as a source compound of an element of emission center ion in 203; 0.0570 mol of 
gamma-alurninum, and a list and with pure water After grinding and mixing in the container made from an alumina, and 
the wet ball mill of a bead and passing a nylon mesh after desiccation, the obtained grinding mixture in the crucible 
made from an alumina It calcinated by heating at 1500 degrees C for 2 hours under the nitrogen gas stream containing 
4% of hydrogen, and the fluorescent substance (Ba0.9Eu0.1MgAI 10O17) of blue luminescence was succeedingly 
manufactured by performing backwashing by water, desiccation, and classification processing. The emission spectrum 
.when exciting this fluorescent substance by 400nm which is the dominant wavelength of the ultraviolet radiation field of 
GaN system light emitting diode was shown in drawing 7 , and the engine performance of the blue luminescence 
fluorescent substance of an example 1 and the example 1 of a comparison was compared with it. The wavelength and 
relative intensity of the luminescence peak were shown in a table -1. A certain thing understands the luminescence 
reinforcement of the fluorescent substance of the example 1 by 400nm excitation also 2.8 times of that of the 
fluorescent substance of the example 1 of a comparison. 

[0045] 2; 0.00048 mol of CeO(s) as a source compound of an element of emission center ion in 2Y203; 0.0238 mols of 
examples of a comparison, 203; 0.0400 mol of gamma-aluminum, and a list with pure water After grinding and mixing in 
the container made from an alumina, and the wet ball mill of a bead and passing a nylon mesh after desiccation, the 
obtained grinding mixture in the crucible made from an alumina It calcinated by heating at 1500 degrees C for 2 hours 
under the nitrogen gas stream containing 4% of hydrogen, and the fluorescent substance (Y2.98Ce0.03aluminum 5012) . 
of yellow luminescence was succeedingly manufactured by performing backwashing by water, desiccation, and 
classification processing. The wavelength and relative intensity of the luminescence peak were shown in a table -1. A 
certain thing understands the luminescence reinforcement of the fluorescent substance of the example 1 by 400nm 
excitation also 250 times of that of the fluorescent substance of the example 2 of a comparison. 
[0046] 
[A table 1] 
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DESCRIPTION OF DRAWINGS 



"Brief Description of the Drawings] 

Drawing 1] The X diffraction pattern of Ba3MgSi 208 (what was converted into X line source Cu Kalpha) 
^Drawing 2] The X diffraction pattern of Sr3MgSi 208 (what was converted into X line source Cu Kalpha) 
.Drawing 31 The X diffraction pattern of calcium3MgSi 208 (what was converted into X line source Cu Kalpha) 
Drawing 4] The typical perspective view showing the physical relationship of the 1st emitter and the 2nd emitter in an 
example of the luminescence equipment of this invention. 

[Drawing 5] The typical sectional view showing one example of the luminescence equipment which has the 1st emitter 
(350-41 5nm emitter) and 2nd emitter. 

Drawing 6] The X diffraction pattern of the fluorescent substance of an example 1 (X line source: Cu Kalpha) 
Drawing 71 The emission spectrum when combining the fluorescent substance of the example 1 of this invention, and 

the example 1 of a comparison with GaN system light emitting diode with a luminescence wavelength of 400nm, 

respectively. 

[Drawing 8] The X diffraction pattern of the fluorescent substance of an example 2 (X line source: Cu Kalpha) 
[Drawing 91 The typical sectional view showing an example of the field luminescence lighting system of this invention. 
[Description of Notations] 
1 ; the 2nd emitter 

2; surface-emitting type GaN system LED 
3; substrate 

4; luminescence equipment 
5; mounting lead 
6; inner lead 

7; the 1st emitter (350-41 5nm emitter) 

8; the resin section which made the fluorescent substance in this invention contain 
9; a conductive wire 
10; mould member 
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[Procedure amendment] 

[Filing Date] December 9, Heisei 17 (2005. 12.9) 

[Procedure amendment 1] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The content of amendment] 

[Claim(s)] 

[Claim 1] Luminescence equipment characterized by coming to contain the fluorescent substance which has the crystal 
phase in which said 2nd emitter has the chemical composition of a general formula [1] in the luminescence equipment 
which has the 1st emitter which generates the light of 350 to 415 nm, and the 2nd emitter which generates the light by 
the exposure of the light from the 1 st emitter concerned. 
[Formula 1] 

M1aEubM2cM3dOe [1] 

(However, at least a kind of element chosen from the group which M1 becomes from Ba, Sr, and calcium) 

the sum total — more than 90mol% — the included metallic element is expressed and M2 is chosen from the group 

which consists of Mg and Zn — having 

** — even if few — a kind of element — the sum total — more than 90mol% — the included metallic element — 
expressing — M3 — Si and G 

at least a kind of element chosen from the group which consists of e — the sum total — more than 90mol% — the 

number with which the included metallic element is expressed and a is satisfied of 2.5<=a<=3.3, the number with which 

b is satisfied of 0.0001 <=b<=1.0, the number with which c is satisfied of 0.9<=c<=1.1, the number with which d is 

satisfied of 1.8<=d<=2.2, and e are numbers with which are satisfied of 7.2<=e<=8.8. 

[Claim 2] The rate of occupying in M1 of the sum total of Ba, Sr, and calcium, ** of Mg and Zn 

Luminescence equipment according to claim 1 with which the rate of occupying in M2 of the total, and the rate of 

occupying in M3 of the sum total of Si and germanium are characterized by being more than 95mol%, respectively. 

[Claim 3] M1 expresses at least one sort chosen from Ba, Sr, and calcium, 

Luminescence equipment according to claim 1 or 2 characterized by for M2 expressing at least one sort chosen from 
Mg and Zn, and expressing at least one sort as which M3 is chosen from Si and germanium. 

[Claim 4] ****** given in claim 1 characterized by for M1 expressing at least one sort chosen from Ba and Sr, for M2 

expressing Mg, and M3 expressing Si thru/or any 1 term of 3 

**. 

[Claim 5] Luminescence equipment given in claim 1 characterized by b being 0.001<=b<=1 thru/or any 1 term of 4. 
[Claim 6] It is the description about the mole ratio of Ba to Sr in M1 being 0.05 or more. 
Luminescence equipment given in claim 1 to carry out thru/or any 1 term of 5. 

[Claim 7] Luminescence equipment given in claim 1 characterized by the 1st emitter being laser diode or light emitting 
diode thru/or any 1 term of 6. 

[Claim 8] Luminescence equipment according to claim 7 with which the 1st emitter is characterized by being the laser 
diode or light emitting diode using a GaN system compound semiconductor. 

[Claim 9] It is the description about the 1st emitter being surface-emitting type GaN system laser diode. 
Luminescence equipment according to claim 8 to carry out. 
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[Claim 10] Luminescence equipment according to claim 9 characterized by the 2nd emitter being the film-like. 
[Claim 11] Efficient luminescence equipment given in claim 1 characterized by making the film surface of the 2nd 
emitter come to contact the luminescence side of the 1st emitter directly thru/or any 1 term of 10. 
[Claim 12] Luminescence equipment given in claim 1 to which the 2nd emitter is characterized by making resin come to 
distribute the powder of a fluorescent substance thru/or any 1 term of 1 1. 

[Claim 13] The lighting system which has luminescence equipment of a publication in claim 1 thru/or any 1 term of 12. 
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